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Abstract 
Students’ interest, motivation, attention and concentration, in one word their genuine engagement in learning activities, is largely 
considered as a potential gauge of future academic success. This paper, drawing on a research project dealing with the use of 
digital mind games for educational purposes in primary schools, puts forward some ideas for answering to a key research 
question: “Which factors may have a positive influence on young students’ involvement in computer based learning activities?” 
The project results suggest that student engagement is strongly related to the actual possession of the skills needed to perform the 
task. 
© 2009 Elsevier Ltd. 
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1. Introduction 
Garris (2002) offers a detailed picture of students who: “… are enthusiastic, focused, and engaged. They are 
interested in and enjoy what they are doing, they try hard, and they persist over time. Their behavior is self-
determined, driven by their own volition rather than external forces…”  
Enhancing students’ active and genuine engagement in learning activities (which actually can be regarded as mix 
up of motivation, interest and attention) is widely considered as an important goal to be reached (Robertson & 
Howells, 2008) also because it appears to have positive influence on the learning outcomes (Cordova & Lepper, 
1996; Ryan & Deci, 2000). Nevertheless, the question of how such a behavior can be induced, fostered or changed 
has not yet been fully answered (Boekaerts, 2001). A large number of research studies look at this issue from two 
slightly different standpoints: from the one hand, the psychological and sociological grounds underpinning students’ 
different attitudes towards learning tasks are investigated (Covington, 2000), from the other, the learning tools are 
examined, with the aim of shedding light on why and how different educational means have a different impact on 
student engagement (Robertson & Howells, 2008). This paper straddles the two research threads, in the conviction 
that both the personal / social conditions s and the tools used can play a major role for increasing student 
engagement. As to the educational tools, it is generally acknowledged that ICT educational tools are highly 
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motivating; in particular, digital games are often regarded as being highly effective for fostering learning 
(Papastergiou, 2009), mainly because of their expected positive effect on student involvement, attention and 
motivation (de Freitas, 2006, Rosas et al., 2003), starting from the very first school years (Tüzün et al., 2009). 
Should we, then, argue that the educational use of software products and, especially, of digital games, may 
significantly contribute per se to keep all students involved in learning activities, thus also fostering their school 
achievement? Some years ago a positive answer to this question could be considered reasonable, but times are now 
very different: the students of the digital era who should be considered “digital native” (Prensky, 2001) appear not to 
be inclined to use any digital product “just because it’s digital”; they have, instead, well defined tastes and show 
clear preferences as to the choice of software tools, including digital games.  
This paper aims at giving an insight into some of the main factors influencing digital native students’ 
involvement in using digital tools for educational purposes, starting from those that are considered the most suitable 
for enhancing their attention and motivation, that is games. A long term research project dealing with the use of 
digital games for educational purposes at elementary school level offers a good viewpoint to explore this issue. 
2. The research project: aims, actors, tools and activities 
The above mentioned research project consisted in a longitudinal study carried out over three years in a primary 
school of the Genoa District (Dante Alighieri Primary School); it involved a group of around 40 children (almost the 
same, apart from a few new arrivals and withdraws per year), from 3rd grade (age 8/9) up to 5th grade (age 10/11). 
The project was mainly aimed at helping primary school students to develop strategic and reasoning abilities 
through the use of digital mind games. It had, therefore, the main objectives of shedding light on the cognitive 
abilities involved in such games (Bottino, Ott, 2006; Bottino, Ferlino, Ott and Tavella, 2007) and of identifying 
which design and interface features make digital games more or less fruitful for these purposes (Bottino, Ott and 
Benigno in print). More than one hundred mainstream mind games such as Master Mind, Minefield, Battleship, 
Domino, Labyrinths, etc… were analyzed and, following an accurate evaluation of their consistence with the project 
objectives and of their suitability for students of the target age, about forty of them were actually used during the 
experimental work in the course of the three years. All the adopted games can be ascribed to the category that 
Prensky (2005) calls “mini-games”, that is “games that take less than an hour to complete (often far less)” in order 
fit within the time span of a typical single-class unit (Becker, 2007).  
The students used digital games during normal school hours: they were divided into groups of 5 or 6, according 
their level of school achievement, with each group taking it in turns to attend a computer session of approximately 
one hour per week over six months of each school year. Each student had at his/her disposal a computer, so that they 
could play individually; as a general rule, each game was used by the same student for more than one working 
session, at different levels of difficulty: the students were engaged in repetitive play over time, thus tackling each 
game according to a multi-trial and multi-level approach (Garris et al., 2002).  
3. Methods used to assess student engagement in learning activities 
Before starting the experiment, a “focus group” made up of all the involved researchers plus ten teachers from 
different schools was established, with the aim of highlighting the most relevant aspects to be considered in the 
framework of such an undertaking. During the focus group’s meetings, the relevance of assessing students’ 
engagement was underlined and it was suggested: 
• to take into account and note down separately both students’ subjective feelings/impressions about the exercise 
and teachers’/observers’ specific comments on the perceived level of students’ involvement in computer-based 
activities 
• to distinguish among the initial, in itinere and final level of engagement and motivation, (this in order to avoid 
objective data being too much influenced by initial enthusiasm or final tiredness).  
• to focus on the students’ intrinsic motivation (Martens et al., 2004) as clearly distinguished from extrinsic 
motivation (i.e. consequential to specific interactions with the research team and the teachers). 
The teachers of the focus group contributed to the selection of the games to be used: they, in fact also “tested” the 
games in their classrooms with students of the same age of the target population. During this in-field testing, games 
were divided into three categories according to their level of “attractiveness” and “ease of use”: the first category 
included games both very attractive and very easy to use, the second category those games presenting an attractive 
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but moderately easy to use interface and those with an easy to use but unattractive interface and the third one 
category comprised those games both unattractive and not very easy to use.  
As a further result of the focus group discussion, a survey involving around seventy primary school teachers was 
carried out, with the objective of investigating which are in teachers’ opinions, the main elements responsible for 
students’ involvement in computer- based learning activities. Four main teachers’ “believes” emerged: 
• the quality/appeal of software interface (93%) 
• concern for teacher’s evaluation/judgment (64%) 
• transient, contextual conditions: a number of different elements related to the momentary personal situation and 
/or to the specific working/learning context (62%) 
• the cognitive effort required to perform the task at hand (which is, in turn, strictly linked to both the contents of 
the learning unit and the actual possession of the necessary prerequisites) (48%) 
3.1. The students’ engagement in learning activities: how was it observed and assessed 
During the gaming sessions, each student was followed individually by a member of the research team, whose 
main task was that of monitoring students’ activities and of recording objective data as well as personal opinions 
about both their performance and behavior; this was done through two specific “monitoring sheets”:  
• a “performance sheet” reporting quantitative data on performance (score obtained, errors committed, etc…)  
• an “attitude sheet” devoted to specific notes about students’ attitude, feelings and behavior (working approach 
adopted, attention, perceived motivation etc …).  
Both the sheets were filled in after each working session: this means that, if the game was used in more than one 
session, we had more than one “sheet” for each game and for each student. Bottino et al. (2007) report on the 
quantitative analysis of the results obtained (drawing on the “performance sheet”) while the reflections at the core of 
this paper mainly draw on the analysis of the “attitude sheets” collected during the three years work. Such an 
“attitude sheet” distinguished among the initial, in itinere and final mood/attitude of each student. The evaluation of 
the initial and final feelings/behavior of each student was mainly based on the written recording of both students’ 
spontaneous declarations and actual responses to specific question, the core part of the “attitude sheet”, contained 
the teachers’ findings and personal opinions resulting from the direct “in itinere” observation. Most data were noted 
down on the basis of a likert scale, but large space was also given to free-style and free-content notes. 
4. Discussion of results 
4.1. Results obtained from the students 
Before starting each session, each student’s attitude was monitored through specific interviews; the observers 
noted down both the students’ spontaneous declarations and their answers to specific questions. The analysis of data 
(rated on a three level scale basis: high- medium- low keenness) showed (Table1) that most students were genuinely 
interested in the gaming tasks and willing of taking part in the proposed activities: 
Table 1 Initial attitude of students: keenness towards carrying out the activity 
High keenness Medium keenness Low keenness 
78% 18% 4% 
Data presented above are based on the examination of all the “attitude sheets” and refer to all the game sessions; 
actually, when a game was used more than once, in the subsequent working sessions a number of students (mainly 
low achievers) showed reduced enthusiasm: this was mainly interpreted as a consequence of previous failures. 
Correspondingly, after the conclusion of each working session the satisfaction of each student was assessed: 
Table 2 Final attitude of students: satisfaction about the performed activity 
High satisfaction Medium satisfaction Low satisfaction 
65% 22% 13% 
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A good level of satisfaction was shown by almost all the students, with the exception of those who had not been 
able to complete the required task and of those who had come to the solution too easily.  
The correlation among the level of performance reached by each student (data acquired through the “performance 
sheet”) and his own declarations (both before starting and after concluding the gaming session) was also studied. A 
strong correlation emerged between the students’ very positive attitude after concluding the gaming session and 
their ability in solving the game; this appeared from the students’ declarations before starting the second session 
with a game they had previously used: as said above, in fact, students who had performed well were more keen on 
carrying out a further working session with the game, while others frequently asked for a “change”. 
The relationship between the level of students’ keenness/satisfaction and the above mentioned level of 
attractiveness and ease of use of the games was studied; no significant correlation emerged: in particular a high level 
of both keenness and satisfaction was shown for games with low level of ease of use and attractiveness and a low 
degree of eagerness /satisfaction was shown for games with a high rate of both ease of use and attractiveness. 
4.2. Results obtained from the teachers/observers’ notes 
During the working sessions the observers were required to note down data on performances as well as data on 
the perceived students’ attitude: level of engagement (absent/very poor, scarce, moderate, high); level of autonomy 
(not autonomous, need for substantial help, need for some hints, fully autonomous); awareness of personal 
performance (unaware, basically underestimating errors/difficulties, good level of awareness, totally aware). Some 
basic information about the context specificities during the gaming session (e.g noise, presence of disturbing 
elements, spontaneous/unexpected interactions among students, external factors preventing full concentration etc..) 
were also noted down. 
The correlations among student engagement and other data were analysed and are reported in Table 3-4 and 5. 
Table 3 Correlations student engagement/performance–autonomy-awareness 
Performance Autonomy Awareness 
Engagement High  Moderate  Modest  
The students’ genuine (inner, intrinsic) engagement and motivation resulted to be highly related to performance: 
the most they were able to carry out the activity without perceiving a cognitive overload the most they appeared to 
be genuinely engaged in the task. Such a feeling appears to be very “inner” and not necessarily related to how 
correctly they interpret their level of performance (awareness): the fact that a higher correlation emerged between 
engagement and performance with respect to the correlation between engagement and awareness, leads to thinking 
that genuine engagement is more linked to inner factors than to metacognitive reflections. On the contrary, the more 
significant correlation between engagement and autonomy can be explained by referring to the existing strong 
correlation between good performance and autonomy (students that were able in performing tasks were, in fact, also 
the most autonomous).  
Transient, contextual conditions also appeared to have an effect on the students’ genuine engagement. 
Table 4 Correlations student engagement/transient contextual conditions 
Setting constraints  Interaction constraints Contingent constraints 
Engagement  Modest Moderate High 
In particular it emerged (Table 4) that the students’ engagement was modestly related to a number of specific 
constraints linked to the experimental setting (excessive dark/ light, cold /hot, noise, presence of external disturbing 
elements…) moderately related to the effects of unexpected interactions with other people (teachers/observers but 
also pairs, for instance friends calling him/her, speaking aloud about their findings/results); the highest correlation 
was nevertheless found with the personal contingent situation (pain, need for rest, sleep..). 
Table 5 shows how low correlation was found, on the contrary, between engagement and software attractiveness, 
(even if it should be recalled that all the products had been chosen on the basis of a general/basic suitability for 
students of the target age), thus also confirming previous results from the students’ declarations. 
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Table 5 Correlations student engagement/ game attractiveness 
Attractive  Medium attractiveness Unattractive 
Engagement  Modest Modest Modest 
5. Conclusions 
The project results shed light on the actual appropriateness of three out of the four teachers’ “believes” about 
student engagement which had emerged from the initial survey (namely the presumed correlation of student 
engagement with the attractiveness of the software interface, the contextual conditions, the cognitive effort required 
to perform the task).  
The other “believe”, namely the correlation between engagement and concern for teacher’s evaluation/judgment, 
could not be considered since, in order to obtain the families’ permission for the experiment, the students had 
previously been informed that their performance was not supposed to affect their academic evaluation. 
Summarizing, according to the project’s results student engagement appears to be:  
• On average, tool independent, that is moderately related to some specific software’s features 
(attractiveness, ease of use). 
• To some extent, context sensitive: they appear, in fact, to be moderately related to some specific aspects of 
the educational setting and to environmental, personal contingent situation (transient, contextual 
conditions) 
• Strongly activity and content dependent that is directly linked to the type of activity to be carried out 
(connected to the actual students’ abilities and to the cognitive effort required to perform the task). 
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